Four workers chronically exposed to elemental mercury in a lampsocket manufacturing factory were studied. The clinical manifestations were severe in one, mild in another, and suspicious in the remaining two. Correlation between severity of clinical features and increased urinary mercury concentrations was found. The time weighted average mercury concentrations were 0945 mg/m3 and 0709 mglm3 for two workers in one room and 0 225 mg/m3 in the other. After stopping exposure, the workers recovered spontaneously or with D-penicillamine treatment within six months. It is concluded that recovery from chronic elemental mercury intoxication may be complete when patients are removed early from the exposure environment. The hazard of mercury intoxication in recycling of waste substances is emphasised.
Neurological damage may occur in humans after poisoning from occupational exposure to mercury compounds. Organic mercury may produce severe encephalopathy with persistent neurological disabilities' or a syndrome resembling amyotrophic lateral sclerosis.5 6By contrast, exposure to inorganic or elemental mercury can also result in a disorder characterised by stomatitis, polyneuropathy, tremor and a neuropsychiatric syndrome-erethismincluding insomnia, loss of appetite, excessive shyness, emotional lability, irritability, and violent behaviour. If the disease progresses, decreased visual acuity, particularly night vision, slurred speech, disturbance of equilibrium, intention tremor, ataxic gait, and involuntary jerky movements may occur. 79 Occupational exposure to mercury has been reported in workers in a variety of occupations including miners, furcutters, mirror makers, gilders, hatters, dentists, and manufacturers of chlorine, chloralkali, thermometers, lamps, and thermonuclear weapons.7 '7 The poisonous properties have been known for centuries but the clinical course has only been roughly described. In this paper, we report clinical and field studies on elemental mercury intoxication from a lampsocket manufacturing factory.
In suspected. Therefore, we conducted a series study to identify the aetiology and to follow up the other workers to observe the clinical course. The patient described is patient 1 of this study.
Materials and methods

FIELD STUDY
A walk through survey was conducted at the factory, which had been operating for eight years. Four people (three men and one woman) worked in the factory, which consisted of two rooms (A and B). In room A, two workers (workers 1 and 2) produced lampsockets by recycling the stems of white waste fluorescent lamps, which were mixed with black glass in a ratio of 15:4. In room B, Serial blood and urine samples were collected for detection of lead and mercury and for tests of renal function. All workers were followed up and the clinical pictures were charted after cessation of exposure. The clearance of mercury from blood was also studied.
Results
FIELD STUDY
During the walk in survey, some silver-like possible mercury droplets were found on the floor, window, and the surface of a fan which was located 50 cm away from a crucible furnace in room A. The bulk samples from room A revealed that the white waste fluorescent lampstems contained lead and mercury and the black glass contained manganese. The bulk samples from room B showed no mercury, although lead and manganese were found. In room A (32-3 M2), the time weighted average (TWA) mercury exposure concentrations calculated from the most common work areas were 0945 mg/M3 for worker 1 and 0-709 mg/M3 for worker 2. In room B (15 1 n2) , the personal TWA concentration of mercury was 0225 mg/M3. The highest exposure concentrations were 0-064 mg/M3 for lead and < -0001 mg/M3 for manganese.
CLINICAL STUDY Table 1 summarises the clinical symptoms of the four workers with elemental mercury exposure. There were three men and one woman and their ages ranged from 21 to 37 years. The durations of exposure were from 1 5 to seven years. Three workers drank alcohol socially and smoked. The working times were usually between eight and 10 hours a day except for worker 2 who worked on average four hours a day. peared two months later, whereas the improvement of action tremor was slower and took four months to disappear. In the other three workers, the clinical symptoms also disappeared about two months after cessation of exposure. Figure 1 shows the improvement in writing for worker 1. With D-penicillamine treatment, blood mercury concentrations in worker 1 showed a rapid decrease in the first two weeks and then slowly returned to normal in the next eight weeks. Monitoring of 24 hour urinary mercury showed an increase in the first week and a slow decrease within two months (fig 2) . Worker 1 had the most severe neurological symptoms and signs, and worker 2 the next most severe, presumably because they worked in room A where the air concentration of mercury was much higher. For worker 1 the clinical recovery was proportional to the decrease of blood and 24 hour urinary mercury concentrations. The highest air lead concentration was 0-064 mg/M3 (threshold limit value: 0-15 mg/M3).2' Also, the serum lead concentration was slightly raised in worker 1. Did lead play a role in this outbreak? Lead poisoning is usually characterised by abdominal pain, polyneuropathy, and diffuse encephalopathy such as seizures, increased intracranial pressure, mental defect, and even loss of consciousness.2325 It is unusual for lead poisoning to cause tremor and cerebellar dysfunction. Therefore, we conclude that mercury intoxication is the main causative agent. Whether there is a synergistic effect of lead on mercury intoxication remains unknown, however, and further investigation is warranted.
This report is the first of an outbreak of elemental mercury intoxication in Taiwan due to occupational exposure. The affected workers produced lampsockets and used recycled waste lampstems containing mercury. This work is not well controlled by the Environmental Protection Agency in Taiwan. The hazard of the toxic substance was not announced and workers were not educated in protection measures. We understand that similar small lampsocket factories have been established in other south east Asian countries and mainland China. We hope that this occupational disease will not occur in these countries and the hazard is recognised and prevented.
